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(57) Modular unit connectable to a battery for mon- 
itoring its condition and protecting, including. 

• A housing which is d irectly connectable to the B bat- 
tery posts of by means of receptor terminals 
clamped to said posts, the housing containing afirst 
BD module, used to perform a disconnection of the 
supply of energy from said B battery; 

• A second electronic module BM, used for a dynamic 
measurement of the B battery's state of health 
(SOH) and charge (SOC); 

• A third electronic LCM module, used to control and 
manage all or part of the charges that supply said 
B battery, and 

• A fourth electronic PDFS module, used to control 
the distribution of power supplied by said B battery. 
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Description 

Field of the invention 

[0001] The present invention refers to a modular unit 
connectable to the battery of a vehicle for monitoring its 
condition, particularly to provide data related to the state 
of health (SOH) and charge (SOC) of the same, to pro- 
tect the battery itself (preventing direct user access to 
the same), protection of said vehicle's electrical system 
and for centralized control and management of at least 
a significant part of the vehicle's electrical system sup- 
plied from said battery or associated/in communication 
with the same. To this effect this unit is designed to ac- 
commodate a series of electronic modules with at least 
a microprocessor or microcontroller, generally integrat- 
ed and with the majority of them arranged on a mixed 
power and signal printed circuit, so that said modular 
unit is prepared for the centralised connection of various 
components, electrical, electromechanical and elec- 
tronic devices and for the control of the vehicle's elec- 
trical system, by way of intelligent service box such as 
those disclosed in the patents EP-A-0936847 or US-A- 
5 801 925. 

[0002] Said modular unit is of the kind that includes a 
housing, which can be connected directly to the B bat- 
tery posts by means of terminal receptors clamped to 
said posts, and whose housing contains at least a first 
BD module used to automatically disconnect (generally 
reversible) the energy supply from said B battery. 

Background of the invention 

[0003] The existence of units designed to be connect- 
ed to the posts of a battery, suited to perform a selective, 
remote-controlled disconnection of said battery from the 
vehicle's electrical system, has been known for many 
years - quoting for example patents US-A-3.692.965 
(conductor which can be separated from one of the 
posts) and US-A-3821 .501 (rotating remote operation 
shaft). 

[0004] For its part patent EP-A-0161 .365 discloses a 
module which comprises a housing which can be con- 
nected directly to the two battery posts by means of ter- 
minal receptors clamped to said posts, the housing con- 
taining a module integrating a remote controlled power 
switch activated by means of a signal entering a receiv- 
er, used to disconnect the power supply from said bat- 
tery, the switch of which opens upon detecting a flow of 
current towards the starter motor and closes only if it 
receives an encoded signal. 

[0005] Patent US. 4.798. 968 discloses an apparatus 
to disconnect a battery arranged in a housing prepared 
to be connected to the body of a battery, prepared for 
direct connection to one of the posts of said battery, 
which includes a circuit breaker which is kept closed and 
which opens, thus interrupting the flow of electricity from 
said battery, in response to a mechanism detecting ex- 



traordinary forces such as those which occur during a 
collision. 

[0006] Patent GB-A-2.260.635 discloses a non-re- 
versible vehicle battery disconnection system, designed 
5 to be assembled directly onto a battery, in which a det- 
onator is used to cut off the electric power supply. Patent 
GB-A-2.321 .749 discloses a vehicle battery disconnec- 
tion system integrated into a housing designed to be as- 
sembled directly onto a battery post, the system of which 
10 is reversible and includes a sensorto detect an anomaly 
in the electrical system, such as a collision detector or 
an anti-theft device which turns on a switch, including 
furthermore, one or more fuses connected between said 
switch and output terminals. 
15 [0007] Patent US-A-5.81 8.1 22 likewise discloses a 
disconnection system for a vehicle battery, directly as- 
sembled on a battery post, able to respond to an impact 
detection signal. 

[0008] For its part patent US.A-5.645.448 discloses a 
battery post connection module designed to protect the 
vehicle's electrical system and which comprises a fuse 
that protects the alternator cable from short circuit con- 
ditions. 

[0009] None of said prior backgrounds proposes a 
unit arranged in a housing suited to be attached to the 
battery body, prepared for the control/management of 
the battery parameters, nor a centralised control/man- 
agement from the module itself of the charging and of 
the vehicle's electrical system devices, supplied from 
said battery or permanently or temporarily connected to 
the same. 

Brief description of the invention 

[0010] The invention as it has been described above, 
proposes a modular unit that can be connected to the 
two battery posts with a general structure such as the 
one disclosed in said patent EP-A-161365, with switch 
action, or in the present case a switching device, being 
activated by an elevated flow of current, constituting a 
first electronic battery disconnection module or BD, be- 
ing able to completely or partially isolate the vehicles' 
battery supplied electrical system, in response to a sig- 
nal sent from a transmitter by a user, or in response to 
the detection of any anomaly in the vehicle's electrical 
system, the unit being characterised by comprising the 
following additional electronic modules, advantageous- 
ly integrated into one single modular unit: 

A second electronic BM module used for a dynamic 
measurement of B battery's state of health (SOH) 
and charge (SOC); and a third electronic LCM mod- 
ule used to control and manage all or part of the 
charges that supply said B battery. 

[0011] In accordance to a preferred embodiment of 
the present invention, said first BD module disconnect- 
ing the supply of energy, is connected to and controlled 
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by said third electronic LCM module, in such a way that 
the BD module is activated to perform an automatic dis- 
connection in response to a request from the vehicles' 
electrical system, in the case of an accident, detecting 
an overcurrent or other anomaly occurring in said vehi- 5 
cle's electric energy distribution networks connected to 
said battery or associated with the same. 
[0012] The unit is completed in a preferred embodi- 
ment of the invention by means of a fourth electronic 
PDFS module used to control the distribution of power 10 
supplied by said B battery, this fourth module including 
various fuses. 

[0013] Said first electronic BD module comprises in 
one invention embodiment a switching device activated 
by elevated flow of current (relay or solid state device), 
being able to partially orcompletely isolate the electrical 
system associated with said B battery, the device being 
directly connected by one of its terminals to one of the 
B battery posts and controlled by a signal transmitted 
from said second charging control and management 
module. 

[0014] In one example of a preferred embodiment, 
said three electronic BM, LCM and PDFS modules are 
arranged on a printed circuit board as one single inte- 
grated unit, making up a mixed power and signal circuit 25 
prepared for the logical interpretation of received sig- 
nals, for the handling of these and for the execution of 
signals used to operate various electromechanical de- 
vices, solid state semiconductors or other components 
of the vehicle's electrical system, the unit at least incor- 30 
porating a microprocessor or microcontroller, which is 
linked to corresponding bus control modules to control 
the charges. 

[0015] In one preferred embodiment of the invention 
said second electronic BM module incorporates a 35 
number of circuits, components and a specific algorithm 
in said microprocessor or microcontroller to control the 
supply and management of various devices installed in- 
side the B battery, such as thermal conditioning devices 
and measuring probes. 40 
[0016] The unit is additionally composed of a high 
power BF fuse inserted between said first B battery dis- 
connecting BD module and said fourth electronic PDFS 
module used to control the distribution of power in the 
vehicle's electrical system. Said BD module and said BF 45 
fuse are connected by means of a bus rod to withstand 
the required power conditions. 

[0017] The unit is particularly suited for layouts where 
said B battery forms part of the vehicle's electrical dis- 
tribution system which utilises networks working at two 50 
different voltage levels, or dual voltage systems, and 
particularly in cases where B is the battery with the high- 
est voltage rating of the dual voltage system, which will 
require special protective measures. 

[0018] A dual voltage system in a vehicle is defined 55 
as an electrical distribution system of a vehicle which 
uses networks working at two different voltage levels. 
Some components of said networks work at 1 4 V, as has 



been the case till today, in which case there is no need 
to introduce changes to its electrical distribution and 
control networks, while other components begin to work 
at 42 V, with an output and/or optimisation that is better 
suited for the demands put on them. 
[001 9] Said dual voltage system can basically be ob- 
tained in two ways: either with one single 42 V B battery 
and a unidirectional DC/DC 42 to 1 4 V converter, or with 
two 14 and 42 V batteries respectively, and a bi-direc- 
tional DC/DC 14 to 42 V converter or vice versa, in ad- 
dition to an alternator which is needed in all of the cases. 
[0020] The present invention would first and foremost 
find its application in automobile dual voltage systems 
where the power distribution layout includes an ISG (In- 
tegrated Starter Generator) with a 42 V auxiliary/help 
battery connected to an ISG converter which is in turn 
connected to the ISG unit. 

[0021] Other features of the object of the present in- 
vention and specifically of the construction and integra- 
tion of the different modules appear more clearly in the 
following description of a preferred embodiment given 
solely for the illustrative and non-limiting purpose. 

Description of the drawings 

[0022] 

Fig. 1 is a perspective view of the unit according to 
the present invention, showing its basic modules 
grouped in a housing provided with a lid and with 
means of attachment of the same to the body of a 
battery. 

Fig. 2 is a schematic block diagram illustrating a ver- 
sion with four electronic modules according to the 
principles of the present invention, interconnected 
and grouped in a housing, the unit being connected 
to the two posts of a battery. 
Fig. 3 is a schematic diagram illustrating the mode 
of action of the second electronic BM module in a 
simplified version (used basically to measure the 
state of health and charge of the battery), shown in 
Fig. 4 in more detail regarding a possible application 
with electronic components. 
Lastly Fig. 5 shows a microcontroller, which may be 
implemented into the proposed modular unit, indi- 
cating its relationship with a number of peripheral 
input and output terminals. 

Detailed description of examples of embodiments 

[0023] Referring to the drawings, the proposed unit 
comprises a modular unit (1 0) assembled inside a hous- 
ing (1 1 ), protected by a lid (1 1 a), the housing (1 1 ) being 
directly connectable to the body of a B battery and con- 
nected to its two posts (13), (14), to which end flexible 
hooks (15) are shown in Fig. 1 suited to hook to the pe- 
ripheral edge of the battery. Said unit (10) comprises a 
first BD module, used to disconnect the supply of energy 
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from said B battery, a second electronic BM module, 
used for a dynamic measurement of the B battery's state 
of health (SOH) and charge (SOC), and a third electron- 
ic LCM module, dedicated to the control and manage- 
ment of all or part of the charges thatfeed said B battery. 
In the embodiment exemplified in Fig. 1 said second BM 
and third LCM modules are integrated into one unit 
mounted in a protective housing (12). 
[0024] Referring to an example of a preferred embod- 
iment of the present invention, a fourth electronic PDFS 
module has been suggested to control the distribution 
of power supplied by said B battery. 
[0025] In Fig. 2 an example of the interconnection of 
said modules is shown, where the supply lines are 
shown as thick lines and the control lines as thinner 
lines. In this drawing, it can be seen that said first energy 
supply disconnection BD module is connected to and 
controlled by said third electronic LCM module, so that 
the BD module will be activated to perform an automatic 
disconnection in response to a request from the vehi- 
cle's electrical system, in the case of an accident, de- 
tection of overcurrents or other anomaly in the electric 
power distribution networks of said vehicle coming from 
said B battery or associated with the same. 
[0026] As has been previously indicated, in one pre- 
ferred embodimentsaid three BM. LCM and PDFS mod- 
ules are arranged as one single integrated unit on a 
printed circuit board making up a circuit prepared for the 
logical interpretation of received signals, for the han- 
dling of these and for the execution of signals used to 
operate various electromechanical devices or solid 
state semiconductors, the unit incorporating at least a 
microprocessor or microcontroller, which is associated 
tothe corresponding bus control modules to manage the 
charges. 

[0027] Referring to an embodiment example of the 
present invention, said first electronic BD module com- 
prises a switching device activated by elevated flows of 
current, being able to partially or completely isolate the 
electrical system associated with said B battery, the de- 
vice being directly connected by one of its terminals to 
one of the posts of the B battery and controlled by a 
signal transmitted from said second charging control 
and management module. 

[0028] For its part the second electronic BM module 
integrates means to control the supply and manage- 
ment of various devices installed inside the B battery, 
such as thermal conditioning devices and measuring 
probes. 

[0029] As it has been shown in Fig. 1 the unit is pro- 
vided with a high power BF fuse, which, referring to the 
embodiment shown in Fig. 2, will be inserted between 
said first B battery disconnecting BD module and said 
fourth electronic PDFS module, used to control the dis- 
tribution of power to the vehicle's electrical system. 
[0030] For its part, in said Fig. 2 an additional fuse 
(21) is also shown, which directly connects the battery 
to a number of the vehicle's specific electric or electronic 



components, which must be permanently powered. 
[0031] The second electronic BM module is primarily 
used for a dynamic measurement of the B battery's state 
of health (SOH) and charge (SOC) based on the meas- 

5 urement of the sinusoidal voltage increase when a sinu- 
soidal current is added to the normal charging and dis- 
charging B battery current, said BM module including 
an intensity generator set up to induce a sinusoidal cur- 
rent of a predetermined frequency to the B battery posts, 

10 as well as a voltage terminal connecting said posts of 
the B battery to an amplifying device and a filtering unit, 
the latter receiving the frequency values of said induced 
current as it is schematically shown in fig. 4. 
[0032] In a preferred embodiment of the present in- 

15 vention said second module includes, furthermore, a 
probe for measuring the interior temperature of the bat- 
tery. 

[0033] As Fig. 5 shows, A/D converters are provided 
to introduce the values resulting from the state of health 

20 (SOH) / charge (SOC) measurement as well as said mi- 
croprocessor or microcontroller temperatures. In said 
fig. 5 and associated with said microprocessor a speci- 
fication is shown, being a set of output lines and corre- 
sponding bus control modules (20) to manage the 

25 charges. 

[0034] Referring to a preferred embodiment of the 
present invention, said third electronic LCM module, 
used for the control and management of the charges 
which supply said B battery, is controlled by the same 
30 microprocessor/microcontrollerwhich is in charge of the 
second electronic BM module including a control algo- 
rithm, and said LCM module is connected to a data ex- 
change system using a bus of the vehicle, such as a 
CAN bus. 

35 

Claims 

1. Modular unit connectableto a battery for monitoring 
40 its condition and protection, of the kind that includes 
a housing which is directly connectableto the B bat- 
tery posts by means of terminal receptors clamped 
to said posts, the housing containing at least a first 
BD module used to disconnect the power supply 
45 from said B battery, characterised in that it also 
comprises: 

A second electronic BM module, used for a dy- 
namic measurement of the battery's state of 
50 health (SOH) and charge (SOC); and a third 

electronic LCM module, used to control and 
manage all or part of the charges that supply 
said B battery. 

55 2. Unit in accordance with claim 1, characterised in 

that said first power supply disconnecting module 
is connected to and controlled by said third elec- 
tronic LCM module; to the effect that the BD module 
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is activated to perform an automatic disconnection 
in response to a requestfrom the vehicle's electrical 
system, in the case of an accident, detection of 
overcurrent or other anomaly in said vehicle's elec- 
trical distribution networks connected to said bat- 
tery or associated with the same. 

3. Unit in accordance with claim 1 , characterised in 

that it integrates a fourth electronic PDFS module, 
used to control the distribution of power supplied by 
said B battery. 

4. Unit in accordance with claim 2, characterised in 

that it integrates a fourth electronic PDFS module, 
used to control the distribution of power supplied by 
said B battery. 

5. Unit in accordance with claim 2, characterised in 
that the two said BM and LCM modules are ar- 
ranged as one single integrated unit on a printed 
circuit board making up a circuit prepared for the 
logical interpretation of received signals, for the 
handling of these and for the execution of signals 
used to operate various electromechanical devices 
orsolid state semiconductors, the unit incorporating 
at least a microprocessor or microcontroller, which 
is associated to corresponding bus control modules 
to manage the charges. 

6. Unit in accordance with claim 3, characterised in 
that the three BM, LCM and PDFS modules are ar- 
ranged as one single integrated unit on a printed 
circuit board making up a mixed power and signal 
circuit prepared for the logical interpretation of re- 
ceived signals, for the handling of these and for the 
execution of signals used to operate various elec- 
tromechanical devices, solid state semiconductors 
or other components of the vehicle's electrical sys- 
tem, the unit incorporating at least a microprocessor 
or microcontroller which is associated to corre- 
sponding bus control modules to managethecharg- 
es. 

7. Unit in accordance with claim 6, characterised in 

that said first electronic module comprises a switch- 
ing device activated by elevated flows of current, 
designed to partially or completely isolate the elec- 
trical system associated with said B battery, the de- 
vice being directly connected by one of its terminals 
to one of the B battery posts and controlled by 
means of a signal transmitted from said third charg- 
ing control and management LCM module. 

8. Unit in accordance with claim 1 , characterised in 
that said second electronic BM module integrates 
means of controlling the supply and management 
of various devices installed inside the B battery, 
such as thermal conditioning devices and measur- 



ing probes. 

9. Unit in accordance with claim 4, characterised in 

that it is equipped with a high power BF fuse insert- 
5 ed between said first B battery disconnecting BD 
module and said fourth electronic PDFS module, 
used to control the distribution of power in the vehi- 
cle's electrical system. 

10 10. Unit in accordance with claim 5, characterised in 

that said second electronic BM module, used for a 
dynamic measurement of the B battery's state of 
health (SOH) and charge (SOC). is based on the 
measurement of the sinusoidal voltage increase 
15 when a sinusoidal current is added to the normal 
charging and discharging B battery current, said BM 
module including an intensity generator set up to 
induce a sinusoidal current of a predetermined fre- 
quency to the B battery posts, as well as a voltage 
20 terminal connecting said B battery posts to an am- 
plifying device and a filtering unit, the latter receiv- 
ing the frequency values of said induced current. 

11. Unit in accordance with claim 6, characterised in 

25 that said second electronic BM module, used for a 
dynamic measurement of the B battery's state of 
health (SOH) and charge (SOC). is based on the 
measurement of the sinusoidal voltage increase 
when a sinusoidal current is added to the normal 

30 charging and discharging B battery current, said BM 
module including an intensity generator set up to 
induce a sinusoidal current of a predetermined fre- 
quency to the B battery posts, as well as a voltage 
terminal connecting said B battery posts to an am- 

35 plifying device and a filtering unit, the latter receiv- 
ing the frequency values of said induced current. 

1 2. Unit in accordance with claim 10, characterised in 

that said second module includes, furthermore, a 
40 probe for measuring the interior temperature of the 
B battery. 

13. Unit in accordance with claim 11 , characterised in 
that said second module includes, furthermore, a 

45 probe for measuring the interior temperature of the 
B battery. 

1 4. Unit in accordance with claims 1 2 or 1 3, character- 
ised in that it is provided with A/D converters to in- 

50 troduce the values resulting from B battery's state 
of health (SOH) / charge (SOC) measurement as 
well as temperature into said microprocessor or mi- 
crocontroller of which there are at least one. 

55 15. Unit in accordance with claim 1, characterised in 

that said third electronic LCM module, used for the 
control and management of the charges which sup- 
ply said B battery, is controlled by the same micro- 
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processor/microcontroller which is in charge of the 
second electronic BM module including a control al- 
gorithm, and said LCM module is connected to a 
data exchange system using a bus of the vehicle, 
such as a CAN bus. 5 

16. Unit in accordance with one of the claims 1, 3-6, 
characterised in that said housing covers the up- 
per part of the B battery, clamped to the two posts, 
and provided with detachable means of attachment 10 
to the B battery body. 

17. Unit in accordance with one of the claims 1 -6, char- 
acterised in that said B battery disconnecting mod- 
ule works automatically and is reversible. is 

18. Unit in accordance with claim 1 , 3 or 4, character- 
ised in that said B battery forms part of an the ve- 
hicle's electrical distribution system, using networks 
working attwo different voltage levels, or a dual volt- 20 
age system . 

19. Unit in accordance with claim 18, characterised in 

that said B battery is the battery with the highest 
voltage of the dual voltage system. 25 
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